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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To form a patterned film made of a heat 
resistant polymer having imido rings and excellent in 
electrical and mechanical characteristics by 
incorporating specified polyisoimide and a compd. which 
assumes acidity under irradiation. 
CONSTITUTION: Polyisoimide having units represented 
by formula I and/or formula II as principal repeating units 
and a compd. which assumes acidity when exposed 
(acid generating agent) are incorporated. In the formulae 
I, II, each of R1 and R3 is a divalent alicyclic group or a 
divalent group contg. an organosiloxane skeleton and 
each of R2 and R3 is a tetravalent org. group. The 
polyisoimide is obtd. by preparing polyamic acid as a 
prepolymer and isoimidating it by dehydration ring 

closure with an isoimidating agent. Acetic anhydride is preferably used as the isoimidating 
agent. 
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BASIC- ABSTRACT: 

A radiation-sensitive resin compsn. contains: (A) poly : isoimide which is mainly 
composed of a repeat unit formula (I) or (I 1 ); and (B) a compound which shows an 
acidic property on irradiation. 

Rl, R3 = divalent alicyclic group or divalent group which contains an 
organosiloxane skeleton; and R2, R4 = quadrivalent organic group. 

USE - This resin compsn. is used to produce a patterned film. 

ADVANTAGE - The resulting patterned film comprises a high molecule having an imido 
ring. and has high heat resisting properties, and excellent electric and mechanical 
characteristics. This film serves as it is or can be used as an insulating 
material. In forming a patterned film, high contrast is attained. 

ABSTRACTED- PUB-NO: JP 08044062A 
EQUIVALENT -ABSTRACTS : 



CHOSEN-DRAWING : Dwg .0/0 



http://westbrs:9000^in/gate.exe?f=doc&state=6v8uef.2.1&ESNAME=FRO&p 



Record Display Form 



Page 2 of 2 



DERWE NT -CLASS : A26 A89 G06 L03 P84 Ull 

CPI-CODES: A05-J02; A12-L02E; G06-D04; G06-F03C; G06-F03D; L04-C05; 
EPI-CODES: U11-A06A; 

Previous Doc Next Doc Go to Doc# 



http://westbrs:9000ftin/gate^^ t8*@£> 



09)H*a*ww (jp) 



«2) & m w ft & « (a) 



#11^8-44062 

(43)&H0 ¥j*8*p(1996) 2J!16B 



(51) IntCL 9 
G0 3F 7/039 
C 0 8 F 2/48 
C0 8L 79/08 
C 0 9 D 179/08 



501 
MDM 
LRB 
PLX 



PI 



H0 1L 21/ 30 502 R 

M*B<*>»1 OL (£12H) SlftHfcSK 



<2i)aia## 


#«¥6- 181660 


(71)UPA 


000004178 














(22)ffilSB 


¥J$6*p(1994) 8fl2B 




XXCIM'&gflUi 2 T 1 ll#244f 








(72) 8?U2f 


»# MS 










^lPt*ESK»^Tail#24# 


B*£ 
















(72)3g?U# 












«s^jt*Kas«z:T a 1 1#24^ 


B#S 
















(72)»Wt 












J*DK#«t»*KSttl=:TB 1 1#24^ 


B*S 
















(74)ftSA 







(54) [§8w©«*] mmmmmmm 



(57) 

(A) TlBiC (1 ) »J:Df/4fcli (T) 




-R 3 — K 



<x> 



... (I') 



1 

[WtMSoKBfl] 

imm i ] ( a ) Tiese ( 1 ) *> xxf/ttut 

d') 

nti ] 




Ri — N 



N- 



VY 



(1) 



R 3 — N 
II 



5 I 



(!') 



(±EiC ( 1 ) tsJtf/*fctt ( 1' ) «k RifcitfR 

R4li. H-*fcttJHr-sT, 4 ) 
5 Hi;, ( B ) ScAtiHEcoS99t fc J: "5 Kit £MTS fc£8f 

[00 0 1] 
[0002] 

*>, m a 5 K»Kwiiw*-c»«..if y r s * ?®cd?§ 

±9'-K!M 5 KJRfcJWWi . 4 5 HIM 

rmtrxxv a s m^mtK^^y^m^tiz 

[00 0 33 U>U ;«J:p*To-fcxttzS!6«ffl» 

[0004] zcoxd^mm^mmtntix. 



10 



20 



30 



40 



(2) «BH t 8-44 06 2 

2 

A /UmmXltchcO 6-380 38#& 

?-y£#l>#, i«B«llfc*CJ:SRi8»)!WnHfc?Sr 
i>. 

[0005] 

cosmi. ^?->mmmfcLtzmz. a s m&t 
m-iztx'ht. 

[0006] 

[^ja^w*-r«.jt»w*si *»stj:*iar . (a) 
Tm. ( i ) axi/zt tz\t ( i ■ ) 

[0007] 
Hfc2] 




... (1) 



... (1) 



50 



[0008] (±IE^ ( 1) &XV/$tz\i ( 1') fc 

^^S«i^^y^n^y#tS^^tf2ffic7)^ 
R2fcJ:y'R4(i, ££(iM&-?T.. 4fftf0 

ki-&#>JAVA S. K (OT. #fc r XVAVA 5 Kj 
fc^o. ) fc„ (B) S^fcJrOKtt^M-f&ft^iBi 

[0009] JilT\ **W*Sa«-***. -ftiCJ: 



(3) f$IS J F-8-4406 2 

3 4 

[ooio] *%wcommi&ii®mmfm*cr > x v a ®mmfmmmz®%mmt h ^mmm im. 
y-r s vzmfc-timtt ( i ) tsxv/tiM iitzh<vt%&. 2mcr>wmi$Mcr>®m\h lx. te 

( 1' ) X'^Khm r >&L®.mzb^X. Rifci^R 5^(2) -(8) 



(2) 
(3) 



i 



o 

CJJK (3) Xtf (CH 2 ) B> -S- s -s-, -c- 

0 

f 

R 5 



[00 12] * & [ft4] 





WK + I + (5) N 



•(8) 



[00133 x*2tih 2m<7>mwmmzmf& z *wmk ix , tiesS ( 9 ) - ( i 3 ) 

"CS. ff4L<U#8R»4-2 0tf3|9gES (2)~ 40 [00 14] 

( 8 ) x-muz 2m<r>ffimmm£mf&z)ztfx-* uts } 

I). jj-;i-*V^ndfHtv#tg$-irty2ffi^S^m* 



(4) 



WBPF8-4406 2 



CH 3 CH 3 
-(CH 2 ) 3 -Si-0-ji~(0ll,)j 
bit CftHs 



•(9) 



-(CH:) 3 -Si-4-0-Si— 4-(0fc), 
CH 3 \ CHj/, 



•(10) 



GOT* PttX~8tf>&$£fr!J-o ) 



CH 3 CB 3 
-(CH J ) 4 -Si-o4i-(CH 2 ) J - 
CH 3 



•(11) 




( 3 ) &XV ( 4 ) X'^Zti&gtfX 90* L< . ffE 
5£ ( 3 ) tfeV^TX^^wyST-JbiStJii/SE^ 

( 4 ) •^Sftsaaw:*?* u\ 

[0016] #&H)lT'fflV^ftStf LM V4 5 FfcfcV* 

2 hello 2 mnmaati fc«*jwr j >>n*y>® 

[0017] M££ ( 1 ) »J:tf ( 1 " ) «fr. R2fc XX/* 



30 



[0018] ms£& ( 1 ) £±t>' ( 1 ' ) ORt&Jtf R 

4t*5tt54«<o^sBai<o#i Lvmtmt lt. t 

BSC (14) -(18) -CiF^iLihffiimfiZtifi 
[00 19] 



► (14) 



•(16) . 





(18) 



[0 0 20] (iaffi*(17) Zte. IWB*<3) *50*flXfcHt2tt<^£5tt o ) 



(5) 



*H31 J F8-4 4 06 2 



[00 2 1 3 m&t ( 1 ) cr>R 2 ti iyt^ ( i ' ) cor, 
IK ( 1 9 ) - ( 2 3 ) T^SftS t^ws; fc# 

[0022] 



[0023] 



[0024] 
HL9] 



•(19) 



(20) 



••(21) 




•(22) 




•(23) 



10 



20 



30 



8 



[0025] (1BE£ (23) 4«, nUOtfcttlT* 
6. ) 

[0026] RjfcJtfJkfcLTftfcffiL^fcWfcL 
TfrfES (17) T*S*lS4ffic9g«9<f»TZ#-SO 
2-. -C0-&5ul±-Ndf-tf7;M-n-r y^nty-f 

[0027] §<^t. #«HH?fflV^*lS,f?'J4 7-f 5 

ficbwc, a ( i ) feit/ < r) r^sniUDa 

L#flOR2kR4* ? MffiS (17) T^il&4tf«a 
(OtftZj^-CO-, -S02-&M^i^-9-7/M- 
D-fy/ot'Jfn^SlT'J. 1 ). ^LTRiiR 
3*\ A ( 3 ) V 7fi2il& 2ff?)«0+T*X#-C H 2 - 

[0028] «BWtfflk^il.*iKU -f V 4 5 W 

iss ( i ) aw/ttsi ( i ' > x-^tim*) mi 

L < i&J»Sr < 1 1 7 o *)V%§-%-ts-h . 
[ o o 2 9 ] $ fcfc*$wrtfflvi£*i.$si?i; 4 y-f $ f 
iia^ ( l ) J3«ktf/*fcii ( l ' ) -c^Sixstt 
DjILmfiifcftt. TIBS (24) - (2 6) 
[0030] 
[ftlO] 



(6) 
Q 0 




c V 
i ii 

0 0 



«fBB¥8-44 06 2 



1 0 



(24) 




...(25) 



(26) 



[003 1] (Mie5t(24)-(26) R7{±fJ *Htl2] 
IK ( 1 ) fcJtfsS d') WRi&Z.XfR3Comtrkm 

mvh o . ri axx/Rs tz-o^-amifcz tt>m& i 
^mmz-irtb'CMmhnz,. t^mi ( 2 4 ) - ( 2 

6 ) *^Rs(±. ffie^ ( 1 ) teXt/lK ( 1 ' ) CORzfc 
i t/Ri l UmX'fo *). Rt&£VR i fcov >T £tt L £ 

[0032] mrlK ( 2 4 ) ~ ( 2 6 ) X'^Ztl&m 

mii^O.O l-SO^^-CS. 1 ?. iWSKIiO. 
1-3 0^%. $A>tiF^L<{10. l-2 0^/k% 

[ 0 0 3 3 ] ^BUt'ffl^^&'-K'J 4 V^f 5 H 
14, N-^^h-D'J Hy*. 0.5g/d lOSTC 
3 0°CT«L^^IS]*SiS^O . 1 - 2 0 d 1 /g 
-£'£>9. *?4L<!40. 1-1 Od l/gT$>l>> 

(4. TSE< (27) 
[00 34] 
[ftl 1] 

H 2 N-R,-NHj ...(27) 
[0035] (±tat (27)+. Rati. ftTffet 

( 1 ) ts«ti^ ( 1 • ) coRi&xi/RtcotSs^tnmx'h 

9. Ri*5.J:tA'R3(COV^E«Uc;t*f#tU^ 

£#*>T»fls*i»s. ) -c^zti&iSTiyt. Tie 

* (28) 

[0036] *50 




■ (28) 



[0 03 7] (JifSsC (28) 4". Riott. WES 
( 1 ) tiXV ( 1 ' ) ^RiUXr/Ri^ti^tmMX'h 

0 . R2 a ti/R* \,zr> \ ^xim 1 fci t tf# 1 u mm 

[0038] BuffiS£tt£SWWSBL flie^ (28) 
mlS^ (2 7) T'^?nSxTSyJi0.8~l. 2^;V 
[ 0 0 3 9 ] r b 9*^*>lgIliE^t y7iy«i 

n-Lfc****, mmm&izni. mm. 1-50 mm 

«. 80°COT. #aL<«0~6 0 , C-C*&. ZtiBL 

mrsii. 5i^. i-2ooB§r B iT'j)S. 

[0040] CiTffl^Sfi-^-MfcLTti, 



(7 

1 1 

5 H « V* f-fl-r-fe V T 5 H , N f-n-tfn 'J H 

inir s h'^ffiK ; tiii/'y, tn'jy, /H-x'y. ^ 
yyy, 4y*y i>y<^&«3fHWR»«; 7x7- 

-/k Jg-ft h sz/KoJn^JS'fk;* ; z&ft u y . m 'J ym 
F'J7i-;k i^'x^/u >; yig>-r- K«o*n# u y-ffc£ 20 

N - 2 WSLtlkXW % YttZmfh Z t tfX'Z h . 

vrsycoaatioJiSmtRL-cffl^s. .1*1 

y>f 5 HfltfUfcL 0iJi.ttmigfi-^«ci 0 OfiMgR 
(c*tLTl 0~6 0 0fiMWBv^£fc*sjff*U*. 
[0042]3£fc**:, K*BHW>JMfSfl«K:T6 
tiMz. MM7\^7$y, HJx^/t/TSy, MJ7* 

f-ywrsy. x-f yrne^xf-^rsytf^BSfli 30 
flffirsy ; N,N->-'7^;ur~'jy. 1,8-tr* 



#§§¥8-44062 

1 2 

sy : fji/y. /H-^'y. *y»jy. >fy*7'jy. 
l,8- ; JT-¥t'i/7v [5.4.0] ^yr-tyojn^ 

umm^it^x t' ± wm\t ix, mummm&fa 
1 0 om&mzttix 10-40 ommz vj 

[ 0 0 4 3 ] mmm^t vt>t z t c i 5 4 y -f 5 F-fb 

£WJ$fi-&ft ££tf fi-&l«i: LKJE3 €4 i £ 1 
£ Y )$m%h.&„ i<?5RiBfi0~10 0iC«»EettJO 
T ff 5 L < . £ «?2 L < ii 0 - 6 0 'CCO& 

[ 0 0 4 4 ] jK LT#£>fl£;K >M 7-f 5 KOiSSS* 1 
f>0~-l 5 0°CcOiaST. »E*^U«ETIC»W<i0» 

JR-f 4 i t t'# S . J fc*4H=lt* . ttft $ tftr*ii 
$IO^tt*S£8£&^s''x?7Px--TA\ j>4 77°n 
f/l^x-f /K?)*D#x— f ; ^-f-^x^l/T- h 
y. -fyy^yhy. ^f-;Wy7^-/^hyco*n§ 
^hy^^fco^m^tc^-KU-f y-f s h«f« 

ZktfX'Zh. 

[0045] *jmwmm&mmimi*. m&t 

( 1 ) &kV/*ti\± ( 1 ' ) X'KZti&Mmi^Q. 

[0046] mmMk LXli, TEit (Q-l)^t 
(Q- 1 8 ) tS3nj^/yy7yK^»5:P« 

[0047] 
Hfcl3l 




[0048] 



1 5 



(9) 



#iPF8-44 06 2 



1 6 



OX OX OX 

(Q-ll) (Q-12) Nk 



xo- 



xo ox 

(Q-13) 



CH 3 



(Q-15) 



(0-16) 



OX xo ox 




CH 3 — C— CH 3 




(Q-18) 



[004 9] (±IB* (Q- 1 ) (Q-18) * [0 0 50] 

Xtt**ffi7*& DUTIES ( 2 9 ) - ( 3 1 ) * [ft 1 5 ] 

*-(29) Li J —CM) 

SO2 . 302 





•(31) 



[00 5 1 ]T^^il^^yy^rxF#fS^^OSO 40*fc. ±12* (Q- 7) *K YteTfEiS 
Wf*i^£^- 0 fflU ^ ( Q- 1 ) ( Q- 1 8 ) [0052] 
t«3*i*fc£ttfc:i3VVC. *fcfc< fc t lffl^XIUJE [ftl 6] 



— ch 2 — 



( 1C 

1 7 

[0053] -?5%3ti*-flwse»vf tifrx-bi . ) 
[0054] m%±mt lt(±. miese ( q- i ) -5*; 

(Q-18) {Cfc^TX^fliffK (3 1) X'hhhVtf 

[0055] ztit><7)®%±m\i. ®%mmmz£z> 

imftT&M&frL,. msiXV 4 5 K 1 0 Ottgp 
(C*fL5~5 0SSSI5, ^(c{±5-3 0fi*a«E^-r4 

[0056] xmMnmktt&ftm&mt x w 
-yvtmwfoztimMmTcoxo fcieesfi.*. 

y £JTC7;k& 'J «I?§ttco^ yr y^r/K-KVi^t^l; 
ftttStffc J: 'J tt«>*i§«fcSlt*t < ft 

&. it, -f yry^tfyis^fc^fcUci^yrMi 
IHl£Mi-S J: 3 (cfir 0 . -ttfxttsycy >f y A s FtfW? 20 

urs -y m^coMW-mmzht . &±<?)i ac 

[0057] J2Lh^L7t*f 'J -f V-f S K£<fctM& 
I 0 0 5 8 ] t-f , tf'J 4 y -f S K. R3fc£Jfl*sJ;tfi8 

[ 0 0 5 9 ] ffip it LTHL fflEraHRKhtT - 7 

y. l,2-y?nni?y, 1 , 1 , 1 — h'J ^nni 
?y. 1,1,2-h'J^DDl^. 1,1.1,2-t 
h7^DDX^y, 1, 1,2,2-f h7?DQX? 

y, ^y^^DDi^y, A.^if^pDx^y. i , i 
-y?DDifl/y, l,2-y7DDifVy, MJ 

o-y^DP^-tX m-y7DO'Cy-t'y > p 
-y^nnKy-b'y, 1 , 2,4- 1- y y nnOMfy^ 40 

*n£Anyy^}§#j : r-y-;k 1 , a - y***-t 
y. f h5tFo77y, iy'xf-uy^un-^^f- 

/Ux— fVk y'xf-Uyyy a— /l^xf-zPx— f7k 
y'xf- u y y y a -/l'j/7'f-;px-T^y <7)$D# x-f 
/l^iSfl] ; xh^ixTot^ylP^k ?ll!xf-/k 
BUM '/TS/k Wx^co^D^xxr/k^Sij^h' 
Sr*{f $ i t tfX' * ft . c ii § i 

WfflLTJB^ ft ft. 
[0060] JSje^iBe^iiJEIi. l -7 0S«%, 
WcU 3-50 4: &ft i d (cKS § flft COffi&m 50 



) ^¥8-4406 2 

1 8 

x-fok. zcvmmm. #7x11, yyny^xyN 

»tfg£fc'^|;5T1£75U PUff 5 0-1 1 0*CT'i£*S 

[0061] aRauum. mmm. mmmm 

Sft. ttaSriTt 1 0 1~20 0 jumOOTCMD-*-* 

?-y-?A7&mi-xm%.i. mffimmizfctx 1 0 
o-200-c-t'i-i owsmx, mmzftd. m% 
mwmmt ixitmtm. *iwm. x 

SI, 3§^MI£t'£ffl^ft£fc#-C#ft,, fcom. H3£ 
[0062] fulSS«i LTii. jK U -f V-f S YVfa 

-C'*> h u± 2 mikim ixmmt ixm^&zttf 
x'% h . $ uzzti^mzmmzn-t^imik mm 

iu. x^y-/K yratvur/i'a-^. -\y-tr>, 
r-fehy, X-ffrJCj-lW-hy* y^D^tyy, y 
^a^y^yy, b/Uxy. ^fyyy, ^f-;W:ny/U 
y. 7K=5rt") fc«raa*»fc«fc«fcLTJfl^*.Ifca« 

[0063] jD^T^yx^y-/P7sy, y'x^-y- 
;kTsy, b'jx^ y-^rsv. fh^^wyt 

y y®7 h y v^zt'oumnkiirfyi^m®. h % w 
imimfriknmzimhmms. t ixm^iz t 

0. 1-2 0SM%. iUKliO.5-1 0Mi%X'h 

WkiMrf&m&wmmmit, mmmii 0 ommz 

ttix9ommmxrxh&. 

[0064] mmzx *)m.2tiwf-y#mt. y 

yxmnzi. 0 y yx§n, ^»B*^*x&. y yx 

-7k x^y-;k >f VTnt;P7/P3-yk ^y-b* 
F/i/xy, ^fyu-y. ^f-zi^-feoy/py, 7jc^t'^ 

IJ, WilZl 5 0—4 5 0 < C<9Mfc*!UI£J: 0 , y>f S 

s^'^-y^t^s. 

[0065] 



(11) 



^¥8-44062 



1 9 

[0 0 66]*ifcffll 

ft^2 0 0ml^77*3£SaiU 8:^^75X3 
y (KIT, rwMPj mt. ) 5 0gfr*ifc. CIO 

NMp^**iii8ppmtftofc. dwc. s;r 

Syyy^DMi/;M^y (OT. r DADCMj fc 
)4.2072g(0.020mol) Sr»U 
T7D>Hcoj^KtJ:0«fl E LT^*Sr*j|fLfco » 
WC3.3' ,4,4' -^y/7x;yfb7*W> 10 
BJIZ**» (JJIT. r BTDAj fclfrt. ) 6.444 
4g (0.0 2 0mo 1 ) £\ 7 7-X3rtfcS^L3:rt* 
WRJllLfc, **5tt^?2 4B«ffl»FU sKUTSv 

[00 67] i«0)KU7S v^B»»fcNMP2 0 g£ 
*n^T«RLfctt, 77*3ftK^£^-$'T£rt* 

aS*H«!14.29 3g (0. 14mo 1 ) £t o yy' 
>1 7.402g(0.22mol) £3 0#HTiSTL 

£rffofcX?7M yy^y|/^h>-2 OOOmlCi^C 

J: 9, HifSiS ( 1 ) &£V/£tzli (.1 ') TSSii* 
Mi 0 3E L*S £ 9 7 . 9 J; l/mitt (24)- 

(26) T-^^fx^me^ 2 . i 

!M V 4 $ K 7 . 0 g £*fc. f»&fufc#l> 4 V 4 S F 
^BWTttft 3 0TTC»£)I40.5 2 

[0 0 68] tf^ftfttfLM y>f 5K2.0g£NMP 30 
14.0g£»JWU 3fefclMS**i:LT2,3.4- 
h ytKQ^r^yyyxyy- i ,2-t7 h^yy 

y7y>'-5-X/^ylx^f;l/ (WT r Q~l O- 
1 j tWt) 0.4g (sK!My4 sFiooaaasfc 
JtLr2oa*atcfflSfs*) tun*. 

hU 9 0X:t1I^LTKi7.0jum(?5aR^fc. 

[00 6 9] i«0!mt, ^-yv^fctfl/Cflffi 
*^^^^«&4 0 0mJ/cm I BiatLfc. * 40 
OfJL lOOTCTS^BBDjSfeLfeft. 3%Thy**fo 

7y*-v&h}zn*is}z*mm^m'fT->fz 0 mm 

[00 70] iw^^-y^eaSHIHftT 

3oo°c. 5»«!MBitff->fc. Meatk^nvfrfl 

[0 0 7 1 ] HttW2-4 50 



20 



h 7*^>-KZffi*!l7jc1Ss0 . 0 2 0 m o 1 Srfflltfda 

*v^K*H«t J: § 4 y -f = FftteffK * l fcSL 
fcHffBft^'J-fy^SKtftfc. fcfc, ,*'J-fy>f 

^ K£jma+tf>5K ( i ) *j«tv/4fcu ( r ) r^s 
*is#fitosi£ (%) lisiBSrrfctjo-ciofc. ja 

T\ S»J 1 fcpfttfc LT*1 tiSLfcWI4ffl (jK'J 
-f y-f S H 1 0 OMUKittLT 2 OMBKcfflS-f i 

fc. 

[0072] Sat«5 

^ttflUKfcVV^ DADCM^ftb^Cl ,4-y? 
nMf>y7$y (WT r C H D A j fcBfM\ ) 0. 
0 2rno 1 £ffllvbj^i%ffc0| 1 f:H*0*ft"C3Ky 
rS»y^K»?fiS:». iXv^JUbKHJfflfciS-fy-fSh' 
ftSffV^l^LfcsKU^fy^SH&Hfe. KIT. II 
ttffl 1 fc LT^ 1 fc* L£&»4*J ( iKU -f y 
5F100S»»K#LT20Mft»fc«S^4*) £ 

[oo73] m i,zm^khT^m^±aTcob&t) 

btda : 3.3 , ,4.4 , -^yy7xyyxh7^;w 

6FDA : 4,4'- (Mf 7/Wn>( y/nt'jf 

y) i>y?)vmzM7m\ 

DSDA : 3, 3' f 4.4'-^7x^X;^yf h7 
B PDA : 3,3',4,4'-h'7x^irh^^ / if>' 

DADCM : 4,4'-y7$yyy^DMy/M^y 
CHDA: 1 



Q- 1 0 - 1 : 2, 3,4-hUh Hn^v"<yy7xy 

yco i . 2 - ^7 h^yy^r^K- 5 -x^yggx 

Q-ll-l:2,3,4,4'-rh7t Vu^isKyv' 

7xy^i,2 — fy y*jyi/Tis K- 5 -x;^ 

Q-18-1 : l,l-y(4-th'n^7x^) 
-1- [4 - {1- (4-th'0^>7x^) - 1 
^)V\ xf;i/7x^;H x?y<oi,2-t7b*y 
yy7y>'-5-xwylxxf/P 

[0074 ] 



2 1 



(12) 



Sg8¥8-44062 



2 2 



mm 




S J ~* s 


*»M7-f 5 K£*tt 

(i) -c**n 


IBTpWcrA v □ £ y s ^ 


mem 


mm 


\7vJ 


i 


BTDA 


DADCM 


97.9 


0.52 


Q-10-1 


7.0 


73 - 


2 


6 FDA 


DADCM 


99.5 


0.58 


Q-18-1 


7.5 


77 


3 


DSDA 


DADCM 


95.8 


0.51 


Q-ll-1 


6.8 


79 


4 


BPDA 


DADCM 


96.9 


0.56 


Q-ll-1 


7.2 


78 


5 


BTDA 


CHDA 


97.7 


0.48 


Q-10-1 


6.2 


76 



[0 0 75] 

^K&mZtiX&iQ, ?>YyXYi,nMX'hh<, 

[0076] vimmitz*wmm%imMmm. 
v mzjw- >vmmmmmiz^x &rizm? 

1 - mitt ( 1 ) fcitf ( 1 ' ) lzmz> Ri t Riifim 

( 3 ) r yp^tii 2mcommmmti kv/-&tz\±>> 

2. m&t ( 1 ) ( 1 ') ti>ft£R2fcR4#. 
z#-so 2 -. -co-*sv^4ft?-7;i/5fu-f y 30 
^jfyxhhm^. (17) r^5fiS4flico#a« 

3. jjfiMv-f 5 F4i0&*ttit>£. mriait ( 1 ) *>± 

( 1 ' ) ■C*S*i6»0iEL*ta* { 5 0^ * 



4. JUflftOffiHtc «t >JiH£S:M-t6ffc^J (ISS£ 

m > 1 . 2 — j- y h * j y vr v Y - 5 - x>\,* >wt 
^T)\MxhtmmAmwmmm. 

5. ilflMV-fSFlO 0 tTIMMaifi* 5 

x^^mmMkmmmms. 

6 . SMMttWffl^W^Sr^^-^fgftT- 



7. 10&ftii£#l-~7Ott*%. i9*fil<ti3~ 



8 . giWIS1t(a)ilfi*W»j£±-C^liS:^LTV^ 
SJB8TC* S_hSE 1 0 (zEtt^KWHIHWBIIlSfll. 

io. mttm&ztitzmm&imm&imcom 
t mmt-thw-yimmtfium. 



(51) Int. CI. 6 

G0 3F 7/004 
H 0 1 L 21/027 



mum 

503 



Page 1 of 13 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has little film decrease after pattern shaping, i.e., reduction of 
thickness, and contrast is related with a good admiration radiation nature resin constituent. 
[0002] 

[Description of the Prior Art] Polyimide resin excellent in thermal resistance and an electrical property 
is used for the interlayer insulation film and protective coat of a semiconductor device. It is performed 
by the following procedures when forming an interlayer insulation film etc. using polyimide resin. That 
is, the solution of the polyamic acid which is the precursor of polyimide resin is applied on the front face 
of a substrate, and the polyimide film is formed by heat-treating this. Subsequently, after preparing 
admiration radiation **** on a polyimide film front face and forming a predetermined pattern by an 
exposure (henceforth "exposure") and development of a radiation, the polyimide film which has a 
predetermined pattern is obtained by performing selective etching of the polyimide film of a substrate. 
[0003] However, such a process has a complicated process. Then, development of a heat-resistant 
sensitive material which can use the pattern-like film formed of admiration radiation **** as an 
insulating material as it is is desired. 

[0004] The photopolymer using the precursor of polyimide as such a heat-resistant sensitive material is 
known well. For example, what introduced the methacryloyl radical into polyamic acid through an ester 
bond or ionic bond as a thing using a polyimide precursor (JP,56-38038,A) is known. In this case, 
although high temperature processing is performed, the dehydration ring closure of the polyamic acid is 
carried out after image formation and the pattern of polyimide is obtained, the film decrease by 
dehydration in this case poses a problem. 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the admiration 
radiation nature resin constituent which can form the pattern-like film excellent in the electrical 
characteristics and the mechanical property which consist of macromolecules which have a heat- 
resistant imide ring. Other objects of this invention are offering the admiration radiation nature resin 
constituent which makes it possible to use the pattern-like film which consists of macromolecules which 
have an imide ring as an insulating material as it is, after forming the pattern-like film, this invention - 
being the further ~ others - the object is that the problem of film decrease is solved and contrast offers a 
good admiration radiation nature resin constituent, when forming the pattern -like film. 
[0006] 

[Means for Solving the Problem] according to this invention - the (A) following type (1) - and/or (1') ~ 

[0007] 
[Formula 2] 
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[0008] (The above-mentioned formula (1) And/or (1'), it sets. Rl and R3) it differs, the same or the 
divalent radical containing a divalent alicycle group machine or the divalent ORGANO siloxane frame 
is shown, and R2 and R4 are the same - or it differs and a tetravalent organic radical is shown. It is the 
main PORIISO imide (it is only hereafter called "PORIISO imide".) repeatedly made into a unit about 
the unit shown. The compound which presents acidity by (B) exposure (it is hereafter called an "acid 
generator".) The admiration radiation nature resin constituent to contain is offered, and the above- 
mentioned object of this invention is attained. 

[0009] Hereafter, although this invention is explained in full detail, thereby, other objects, 

configurations, advantages, and effectiveness of this invention will become clear. 

[0010] In said formula (1) and/or (T) the repeat unit shown which constitutes the PORIISO imide in the 

admiration radiation nature resin constituent of this invention, it differs and Rl and R3 show the same or 

the divalent radical containing a divalent alicycle group machine or the divalent ORGANO siloxane 

frame. When Rl and R3 are divalent alicycle group machines, since the admiration radiation nature 

resin constituent of this invention dissolves in a solvent easily, it becomes the thing excellent in molding 

workability. As an example of a divalent alicycle group machine, it is following type (2) - (8) 

[0011] 

[Formula 3] 
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(2) 



0 



□323 (3) fp, Xli (CH 2 ) „x -o-. -S-s -s-. -c- 

0 o 

f 



[0012] 
[Formula 4] 



[0013] It can come out, the divalent alicycle group machine shown can be mentioned, and the divalent 
alicycle group machine preferably shown by said formula [ of carbon numbers 4-20 ] (2) - (8) can be 
mentioned. Moreover, it is following type (9) - (13) as an example of the divalent radical containing the 
ORGANO siloxane frame. 
[0014] 
[Formula 5] 
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CH 3 CH 3 
KCH 2 ) 3 — Si-O-ji— Wth 
Celfc C6H5 



FY P\ 

(CH 2 ) 3— Si -4-0-S1— 4-(CH2 ) a (10) 

CH 3 V <k/ P 



CH 9 CH 3 

-(CH2) 4 -Si-0-ii— (CH 2 ) 3 (11) 

CH 3 il 3 



[0015] The radical which comes out and contains the ORGANO siloxane frame shown can be 
mentioned. Also in the radical containing these the divalent alicycle group machines and ORGANO 
siloxane frames, the radical shown by said formula (3) and (4) is more desirable, and especially the 
radical shown by the radical whose X is a methylene group, and said formula (4) is desirable in said 
formula (3). 

[0016] In the PORIISO imide used by this invention, Rl and R3 existing [ two or more ] can be a radical 
containing two or more sorts of the divalent alicycle group machines or ORGANO siloxane frames 
which are different about each. 

[0017] Into said formula (1) (1'), as above-mentioned, R2 and R4 can show the same or a difference, and 
a tetravalent organic radical, for example, they can mention a tetravalent aromatic series radical and a 
tetravalent alicycle group machine. 

[0018] Said formula (1) And (1*) what is shown by following type (14) - (18) can be mentioned as a 
desirable example of the tetravalent aromatic series radical in R2 and R4, and a carbon number is the 
thing of 6-20 among these still more preferably. 
[0019] 
[Formula 6] 
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[0020] (Z shows the same divalent radical as X of said formula (3) among said formula (17).) 
[0021] What is shown by following type (19) - (23) can be mentioned as a desirable example of the 
tetravalent alicycle group machine in R2 of said formula (1), and R4 of a formula (T), and a carbon 
number is the thing of 4-6 among these still more preferably. 
[0022] 
[Formula 7] 




[0023] 
[Formula 8] 



(21) 




(22) 



[0024] 
[Formula 9] 



r \ 




•(23) 



[0025] (n is 0 or 1 among said formula (23).) 

[0026] Z can mention especially the radical which is -S02-, -CO-, or hexafluoro isopropylidene as R2 
and R4 in the tetravalent radical shown by said formula (17) as a desirable thing. 
[0027] In the PORIISO imide used by this invention, Z in the tetravalent radical R2 and R4 of a formula 
(1) and (1') the repeat unit shown are indicated to be by said formula (17) Furthermore, -CO-, - It is the 
radical which is S02- or hexafluoro isopropylidene, and it is very desirable that it is the radical whose X 
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is -CH2- in the divalent radical Rl and R3 are indicated to be by the formula (3). 
[0028] the PORIISO imide used by this invention — from said formula (1) and/or (l 1 ) the repeat unit 
shown -- mainly — becoming — desirable ~ these repeat units -- at least 50-mol% of all repeat units -- 
more -- desirable -- at least 70-mol % - it contains. 

[0029] The PORIISO imide furthermore used by this invention is usually following type (24) - (26) in a 

formula (1) and/or (l 1 ) the repeat unit shown. 

[0030] 

[Formula 10] 




[0031] (R7 is the case and acceptance of Rl and R3 of said formula (1) and a formula (T) among said 
formula (24) - (26), and it may be applied including a mode with desirable having indicated Rl and R3 .) 
moreover, R8 in aforementioned (24) - (26) is R2 and R4, and acceptance of said formula (1) and a 
formula (1'), and may be applied including a mode with desirable having indicated R2 and R4. etc. — the 
repeat unit shown can be contained. 

[0032] Said formula (24) The contents of the repeat unit shown by - (26) are 0.01 - 50-mol% of all the 
units in PORIISO imide preferably, and are 0.1 - 20-mol % preferably [ it is more desirable and ] to 0.1 - 
30-mol % and a pan. 

[0033] Moreover, among N-methyl pyrrolidone, the intrinsic viscosity at the time of measuring at 30 
degrees C with the concentration of 0.5g/dl is 0. 1-20 dl/g, and the PORIISO imide used by this 
invention is 0.1-10 dl/g preferably. The PORIISO imide used for the admiration radiation nature resin 
constituent of this invention is the following type (27). 
;0034] 

"Formula 11] 

H 2 N-R g -NH 2 ...(27) 

[0035] (-- the inside of the above-mentioned formula (27), and R9 - said formula (1) ~ it is the case and 
acceptance of Rl and R3, and and (T) may be applied including a mode with desirable having indicated 
Rl and R3.) - the diamine shown and the following formula (28) 
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[0036] 
[Formula 12 



.-.(2a) 



[0037] (Formula [ said ] (1) RIO is the case and acceptance of R2 and R4 which reach (l f ) among the 
above-mentioned formula (28).) it may be applied including a mode with desirable having indicated R2 
and R4. It is a suitable solvent (it is hereafter called a "polymerization solvent".) about the 
tetracarboxylic dianhydride shown. It can be made to be able to react in inside, the polyamic acid which 
is a precursor polymer first can be prepared, and it can manufacture by carrying out a dehydration ring 
closure succeedingly and forming iso imide. 

[0038] In case a precursor polymer is prepared, about 0.8-1.2 mols of diamines shown by said formula 
(27) are used to one mol of tetracarboxylic dianhydride shown by said formula (28). 
[0039] Although the amount used to the polymerization solvent of tetracarboxylic dianhydride and 
diamine can be suitably set up according to various conditions, the total weight of tetracarboxylic 
dianhydride and diamine is usually 2-30 % of the weight preferably one to 50% of the weight to total 
solution weight. 80 degrees C or less of reaction temperature are usually 0-60 degrees C preferably. 
Moreover, reaction time is usually 1 - 200 hours. 

[0040] The thing in which are inactive and these are made to dissolve to tetracarboxylic dianhydride and 
diamine as a polymerization solvent used here may be used. The polymerization solvent used preferably 
is a non-proton system polar solvent like phenol system solvent; or dimethyl sulfoxide like the 
heterocycle system solvent; phenol like the amide system solvent; pyridine like dimethylformamide, 
dimethylacetamide, and N-methyl pyrrolidone, picoline, a lutidine, a quinoline, and an isoquinoline, and 
cresol. These can be used independently and can also be used together two or more sorts. In addition, 
solvents, such as the ether like aromatic hydrocarbon; dioxane like benzene, toluene, and a xylene, can 
also be mixed and used to the above-mentioned polymerization solvent. 

[0041] The PORIISO imide used for the admiration radiation nature resin constituent of this invention is 
obtained as PORIISO imide by carrying out the dehydration ring closure of the precursor polymer 
obtained in this way using an iso imide-ized agent, and forming iso imide. As a desirable iso imide-ized 
agent which can be used, the acid-anhydride; phosgene like an acetic anhydride and anhydrous 
trifluoroacetic acid, a thionyl chloride, the chloride; phosphorus trichloride like a para toluenesulfonyl 
chloride, phosphorous acid triphenyl, phosphorus-compounds;N like a diethyl phosphoric-acid cyanide, 
N like N-dicyclohexylcarbodiimide, an N-2 permutation carbodiimide, etc. can be mentioned. Especially 
an acetic anhydride is [ among these ] desirable. These iso imide-ized agents are suitably chosen 
according to the class of the tetracarboxylic acid anhydride to be used and diamine, and are used, in 
addition, these iso imide-ized agents « for example, the precursor polymer 100 weight section - 
receiving --**** for the 10 - 600 weight sections things are desirable. 

[0042] In order to make progress of a dehydration ring closure easy, further again A trimethylamine, 
Triethylamine, tributylamine, the third class fatty amine like diisopropyl ethylamine; N.N- 
dimethylaniline, Aromatic amine like 1 and 8-screw (N and N-dimethylamino) naphthalene; The 
heterocyclic compound like pyridine, lutidine, quinoline, isoquinoline, 1, and 8-diazabicyclo [5.4.0] 
undecene etc. is made into an accelerator. For example, to the precursor polymer 100 weight section, the 
10 - 400 weight section can be used together with said iso imide-ized agent, and can be used. 
[0043] Iso imide-ization by carrying out a dehydration ring closure is carried out by mixing said 
accelerator with the polymerization catalyst containing a precursor polymer, and making it react if 
needed [ said / iso imide-ized agent and if needed ]. It is 0-60 degrees C in temperature to perform this 
reaction in the temperature of 0-100 degrees C desirable still more preferably. 
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[0044] The PORIISO imide made into the object is recoverable by removing a solvent from the solution 
of the PORIISO imide obtained in this way under ordinary pressure thru/or reduced pressure at the 
temperature of 0-150 degrees C. Moreover, the ether system solvent without the active hydrogen of an 
overlarge fully dehydrated and dried like diethylether and diisopropyl ether; this PORIISO imide 
solution can be poured out into poor solvents, such as a ketone system solvent like a methyl ethyl 
ketone, an isobutyl ketone, and methyl isobutyl ketone, and reprecipitation actuation can also recover 
PORIISO imide. 

[0045] The admiration radiation nature resin constituent of this invention contains an acid generator with 
the PORIISO imide which uses said formula (1) and/or (1*) the repeat unit shown as a principal 
component. 

[0046] As an acid generator, the quinone diazide compound shown by the following type (Q-l) - the 

formula (Q-l 8) can be mentioned. 

[0047] 

[Formula 131 




(Q-l) «H> «B) 




(Q-8) % (Q-9) 



OX y 0X 




«H0) 



[0048] 

[Formula 14] 
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«H4) (0-15) ((H6) 




(Q-18) 



[0049] (The inside of the above-mentioned formula (Q-l) - a formula (Q-18) and X are hydrogen atom 

or following type (29) - (31).) 

[0050] 

[Formula 15] 




[0051] Either of the radicals which come out and contain the quinone diazide frame shown is shown. 
However, in the compound shown by the formula (Q-l) - the formula (Q-18), at least one X is either of 
the radicals containing the above-mentioned quinone diazide frame. Moreover, the inside of the above- 
mentioned formula (Q-7) and Y are the following type. [0052] 
[Formula 16] 
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0 CH 3 Q?s 
j so _ , T _ ( 



CHi 

[0053] It comes out and is either of the radicals of bivalence shown. 

[0054] As an acid generator, especially the thing whose X is said formula (31) is desirable in said 
formula (Q-l) - a formula (Q-l 8). 

[0055] It is desirable 5-50 weight section and to carry out 5-30 weight section combination especially 
to said PORIISO imide 100 weight section from a viewpoint which these acid generators suppress the 
film decrease by heating after exposure smaller, and maintains contrast to fitness more. Moreover, the 
energy of a radiation can be absorbed to an acid generator, the energy can be transmitted to an acid 
generator, and the sensitizer which shows the operation which makes the yield of an acid increase by 
that cause can be combined. 

[0056] The reason the pattern-like film is formed with the admiration radiation nature resin constituent 
of this invention is presumed as follows. That is, since the acid generator of alkali insolubility changes 
with exposure to the indene carboxylic acid of alkali fusibility through a ketene, the admiration radiation 
nature resin constituent of this invention containing an acid generator becomes easy to melt into an 
alkaline water solution by exposure. Moreover, the acid generator which changed to the indene 
carboxylic acid comes to present acidity, and, as a result, the decomposition to the polyamic acid of 
PORIISO imide is promoted further. A difference arises in the solubility of the exposure section and the 
unexposed section as mentioned above, and the effective development according to the class of 
developer is attained. 

[0057] How to form the pattern-like film using the PORIISO imide and the acid generator which were 
explained above is explained below. 

[0058] First, the solution (only henceforth "sensitization liquid") which consists of PORIISO imide, an 
acid generator, and a solvent is prepared. This sensitization liquid can contain the polymerization solvent 
used when preparing a precursor polymer as it is. 

[0059] As a solvent, to said polymerization solvent, in addition, chloroform, dichloromethane, 1,1- 
dichloroethane, 1,2-dichloroethane, 1,1,1-trichloroethane, 1,1,2-trichloroethane, 1, 1 and 1, 2- 
tetrachloroethane, 1,1,2,2-tetrachloroethane, pentachloroethane, hexachloroethane, 1,1-dichloroethylene, 
1,2-dichloroethylene, a trichloroethylene, Tetrachloroethylene, a chlorobenzene, o-dichlorobenzene, m- 
dichlorobenzene, The halogen system solvent like p-dichlorobenzene and 1,2,4-tri chlorobenzene; An 
anisole, 1,4-dioxane, a tetrahydrofuran, diethylene-glycol wood ether, Di ethylene-glycol diethylether, 
the **** ethers solvent of diethylene-glycol dibutyl ETERUNO; ethoxy ethyl propionate, ethyl lactate, 
isoamyl acetate, the ester solvent like ethyl acetate, etc. can be mentioned, these solvents are 
independent - it is - it can use together and use. 

[0060] It is suitable for especially the solid content concentration of sensitization liquid to be adjusted 
one to 70% of the weight, so that it may become 3 - 50 % of the weight. It applies with means, such as 
revolution spreading, immersion, and fuel spray, on support substrates, such as a glass substrate, a 
silicon wafer, and a copper-clad laminate, for example, it dries at 50-1 10 degrees C, and let this 
sensitization liquid be a paint film. 

[0061] Although the thickness of a paint film can be adjusted in 1-200 micrometers with a spreading 
means, the solid content concentration of sensitization liquid, viscosity, etc., it is appropriate for it to 
apply so that it may be set to 3-50 micrometers. Subsequently, after drying the applied paint film, it 
exposes through a pattern mask, and according to the request after exposure, a 1 - 10-minute about room 
and afterbaking are performed at 100-200 degrees C. As a radiation in the case of exposure, ultraviolet 
rays, a visible ray, an electron ray, an X-ray, far ultraviolet rays, etc. can be used. Then, the pattern-like 
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film of a positive type is obtained by carrying out dissolution clearance of the exposure part with a 
developer. 

[0062] The pattern-like film which is used in case the polymerization solvent used for preparing the 
precursor polymer of PORIISO imide as said developer is included and sensitization liquid is prepared 
and which could mention the already described solvent and was developed by these becomes a negative 
mold, the solvent which includes these polymerization solvents is independent it is — two or more 
sorts can be used together and it can use as a developer. The mixed solution of the solvent which 
furthermore includes these polymerization solvents, and the poor solvents (for example, a methanol, 
ethanol, isopropyl alcohol, benzene, an acetone, a methyl ethyl ketone, a cyclohexanone, 
cyclopentanone, toluene, a xylene, methyl cellosolve, water, etc.) of a precursor polymer (polyamic 
acid) can also be used as a developer. 

[0063] In addition, the water solution of basic compounds, such as monoethanolamine, diethanolamine, 
triethanolamine, tetramethylammonium hydroxide, a sodium carbonate, potassium carbonate, and 
sodium phosphate, or a mixed solution with said solvent can also be used as a developer. Here, the 
concentration of the water solution of a basic compound is usually 0.5-10 % of the weight preferably 
0. 1 to 20% of the weight. The amount of [ in the case used of mixing the water solution of the above- 
mentioned poor solvent or a basic compound with said solvent ] is below 90 weight sections to said 
solvent 100 weight section. 

[0064] The rinse of the pattern-like film formed of development is carried out by the rinse, and a 
developer is removed. As a rinse, a developer and the good solvent of a miscibility, for example, a 
methanol, ethanol, isopropyl alcohol, benzene, toluene, a xylene, methyl cellosolve, water, etc. are used. 
These are independent or can use two or more sorts together. Thus, the pattern-like film obtained turns 
into pattern-like film which has thermal resistance by further 150-450-degree C heat-treatment when an 
iso imide ring carries out a rearrangement to an imide ring. 
[0065] 

[Example] Hereafter, this invention is not restricted by these examples although an example explains 
this invention to a detail more. In addition, % in an example is weight criteria. 
[0066] N-methyl pyrrolidone (it abbreviates to "NMP" hereafter.) 50g which dehydrated was added 
having dried the flask of 200ml of example 1 content volume, and carrying out the nitrogen purge of the 
inside of a flask subsequently. This content moisture content of NMP was 8 ppm. Diaminohexylmethane 
(it abbreviates to "DADCM" hereafter.) 4.2072g (0.020 mols) was added to this, it stirred to it by the 
stirring aerofoil made from Teflon, and the whole quantity was dissolved in it. Subsequently, 3, 3', and 4 
and 6.4444g (it abbreviates to "BTDA" hereafter.) (0.020 mols) of 4'-benzophenone tetracarboxylic 
dianhydride were added, stirring the inside of a flask. It stirred at the room temperature after that for 24 
hours, and the polyamic acid solution was obtained. 

[0067] 14.293g (0.14 mols) of acetic anhydrides and pyridine 17.402g (0.22 mols) were dropped in 30 
minutes, purging nitrogen in a flask, after adding and diluting NMP20g in this polyamic acid solution. 
After the completion of dropping, it stirred at the room temperature for 6 hours, and iso imide-ization by 
the dehydration ring closure was performed. Then, in addition, the polymer was gradually settled to 
methyl-isobutyl-ketone 2000ml which fully dehydrated this solution, the unit shown by 97.9-mol % and 
said type (24) - (26) in said formula (1) and/or (1*) the repeat unit shown by carrying out separation 
extraction of the polymer which precipitated, and drying in a 60-degree C vacuum dryer for 10 hours - 
2.1-mol % -- white PORIISO imide 7.0g which it has was obtained. The intrinsic viscosity (it measures 
at 30 degrees C among a NMP solvent) of the obtained PORIISO imide was 0.52 dl/g. 
[0068] Obtained PORIISO imide 2.0g was dissolved in NMP14.0g, 2, 3, 4-trihydroxy benzophenone -1, 
and 0.4g (it abbreviates to "Q-10-1" below) (amount which is equivalent to 20 weight sections to the 
PORIISO imide 100 weight section) of 2-naphthoquinonediazide-5-sulfonates were further added as an 
acid generator, and it considered as uniform sensitization liquid. The spin coat of this sensitization liquid 
was carried out on the silicon wafer, it dried at 90 degrees C, and the paint film of 7.0 micrometers of 
thickness was obtained. The thickness at this time is called initial thickness. 
[0069] The ultraviolet rays from a high-pressure mercury-vapor lamp were irradiated two times 400 
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mJ/cm through the pattern mask at this paint film. Then, after heating for 5 minutes at 100 degrees C, 
negatives were developed in the tetramethylammonium hydroxide water solution 3%. After 
development, when the rinse was performed and it dried with water, the clear pattern-like film was 
obtained. 

[0070] Subsequently, heat treatment was performed for this pattern-like film for 300 degrees C and 5 
minutes under nitrogen-gas-atmosphere mind. When the thickness after heat treatment was measured, 
thickness was 5.1 micrometers and the rate of residual thickness (thickness after heat treatment to initial 
thickness comparatively) was 73%. 

[0071] In two to example 4 example 1, except having used 0.020 mols of tetracarboxylic acid diacid 
anhydrides shown in a table 1 instead of BTDA, the polyamic acid solution was obtained on the same 
conditions as an example 1, subsequently iso imide-ization by the dehydration ring closure was 
performed, and the PORIISO imide of the intrinsic viscosity shown in a table 1 was obtained. In 
addition, (%) was as [ being shown in a table 1 ] the formula in [ PORIISO imide all ] a unit (1), and/or 
(V) the unit shown comparatively. The acid generator (amount which is equivalent to 20 weight sections 
to the PORIISO imide 100 weight section) hereafter shown in a table 1 like the example 1 was added, 
uniform sensitization liquid was prepared, the spin coat was carried out on the silicon wafer, desiccation, 
exposure, heating, and development were performed, and it heat-treated further. The rate of residual 
thickness was shown in a table 1. 

[0072] In example 5 example 1, except having used 1 and 4-cyclohexanediamine (it abbreviating to 
"CHDA" below.) 0.02mol instead of DADCM, the polyamic acid solution was obtained on the same 
conditions as an example 1, and the PORIISO imide which subsequently performed iso imide-ization by 
the dehydration ring closure, and was shown in a table 1 was obtained. The acid generator (amount 
which is equivalent to 20 weight sections to the PORIISO imide 100 weight section) hereafter shown in 
a table 1 like the example 1 was added, uniform sensitization liquid was prepared, the spin coat was 
carried out on the silicon wafer, desiccation, exposure, heating, and development were performed, and it 
heat-treated further. The rate of residual thickness was shown in a table 1. 
[0073] The code used for a table 1 is as follows. 

Acid-anhydride BTDA: 3, 3', 4, 4'-benzophenone tetracarboxylic dianhydride 6FDA:4, 4' - 4 '4 [ 4, ]'- 
biphenyl tetracarboxylic-dianhydride alicycle group Diamine DADCM: (Hexafluoro isopropylidene) the 
JIFUTARU acid 2 — anhydride DSDA:3, 3', and 4 — [ - diphenylsulfone tetracarboxylic dianhydride 
BPDA:3, 3', and ] 4 and 4'-diaminohexylmethane CHDA: 1, 4-cyclohexanediamine acid generator Q-10- 
1 : 1 of a 2, 3, 1 of 4-trihydroxy benzophenone, 2-naphthoquinonediazide-5-sulfonate Q-l 1-1:2, 3 and 4, 
and 4'-tetra-hydroxy benzophenone, the 2-naphthoquinonediazide-5-sulfonate Q- 18-1:1, 1-JI 1 of(4- 
hy droxyphenyl)-l- [4- {l-(4-hydroxyphenyl)-l -methyl} ethyl phenyl] ethane, a2- 
naphthoquinonediazide-5-sulfonate [0074] 
[A table 1] 
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[0075] 

[Effect of the Invention] Since it consists of macromolecuies which have a heat-resistant imide ring, the 
pattern-like film formed from the admiration radiation nature resin constituent of this invention is 
excellent in electrical characteristics and a mechanical property, and can be used as an insulating 
material as it is. And in case the above-mentioned pattern-like film is formed, the problem of film 
decrease is solved remarkably and contrast is also good. 

[0076] It writes to below in addition about the formation approach of the pattern-like thin film using the 
desirable mode of the admiration radiation nature resin constituent of this invention explained in full 
detail above, and this admiration radiation nature resin constituent. 

1 . Admiration radiation nature resin constituent formula (1), and (V) said Rl and R3 which can be set 
are divalent alicycle group machines and/or cyclo hexylenes which are shown by said formula (3). 

[ whose ] 

2. Admiration radiation nature resin constituent formula (1), and (1') said R2 and R4 which can be set 
are tetravalent organic radicals shown by said formula (17) whose Z is -S02-, -CO-, or hexafluoro iso 
pilus DIN. [ whose ] 

3. In all the units in PORIISO imide, said formula (1) and/or (1') the repeat unit shown are more than 50 
mol % and the admiration radiation nature resin constituent which occupies 70-mol % above more 
preferably. 

4. Admiration radiation nature resin constituent whose compounds (acid generator) which present 
acidity by exposure of radiation are 1 and 2-naphthoquinonediazide-5-sulfonates. 

5. An acid generator is 5 - 50 weight section and the admiration radiation nature resin constituent by 
which 5-30 weight section combination is carried out more preferably to the PORIISO imide 100 weight 
section. 

6. Admiration radiation nature resin constituent whose admiration radiation nature resin constituent has 
shape of uniform solution including solvent. 

7. Solid content concentration is the admiration radiation nature resin constituent of the shape of a 
solution given in the above 8 it is [ above ] 3 - 50 % of the weight more preferably one to 70% of the 
weight. 

8. Admiration radiation nature resin constituent with which admiration radiation nature resin constituent 
is making paint film on base. 

9. Admiration radiation nature resin constituent given in the above 10 whose base is glass substrate, 
silicon wafer, or copper-clad laminate. 

10. The formation approach of the pattern-like film characterized by exposing the paint film of the 
admiration radiation nature resin constituent formed on the base, performing a development, and heat- 
treating succeedingly. 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ^ows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) the following type (1) -- and/or (1') - 
[Formula 1] 



(Rl and R3 into the above-mentioned formula (1) (1')) it differs, the same or the divalent radical 
containing a divalent alicycle group machine or the divalent ORGANO siloxane frame is shown, and R2 
and R4 are the same -- or it differs and a tetravalent organic radical is shown. The admiration radiation 
nature resin constituent characterized by containing the compound which presents acidity for the unit 
shown by the main PORIISO imide repeatedly made into a unit, and the exposure of the (B) radiation. 



[Translation done.] 
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